This study tests the role of national culture in tax avoidance by multinational corporations (MNCs). Hofstede's four cultural dimensions are used to measure cultural differences across countries: uncertainty avoidance, individualism, masculinity, and power distance. The empirical results of the study imply that MNCs headquartered in countries with low uncertainty avoidance, low individualism, high masculinity, and low power distance engage in a higher level of tax avoidance than MNCs in countries with high uncertainty avoidance, high individualism, low masculinity, and high power distance. In addition, the cultural features of the parent company generally have a stronger influence on group-level tax avoidance than those of its subsidiaries. This study contributes to the literature by presenting empirical evidence of culture as a determinant of tax avoidance by MNCs.
Introduction
Despite the general consensus that culture is an integral determinant of behaviors of individuals and organizations, culture has received little attention from researchers because of difficulty in designing testable hypotheses (Guiso et al. [1] ). With a development in data and measurement, a growing number of studies have recently investigated the role of national culture on economic outcomes and decisions (North [2] ; Guiso et al. [1] ; Alesina and Giuliano [3] ; Brochet et al. [4] ; Doidge et al. [5] ). In the field of tax accounting, a few studies identify that national culture influence tax avoidance of individuals and firms (Tsakumis et al. [6] ; Richardson [7] ; Richardson [8] ; Bame-Aldred et al. [9] ).
Tax avoidance by multinational corporations (MNCs) has become a topic of public controversy since the early 2010s. Because tax avoidance of MNCs impede fair competition of corporations, understanding the nature and determinants of tax avoidance of MNCs is critical to pursuing sustainable economic growth. MNCs operate affiliates in more than one tax jurisdiction that their tax-avoidance behaviors are affected by different national culture. In this respect, culture can be an influential nontax determinant for tax avoidance of MNCs, compared to that of individuals or firms. The relationship between culture and tax avoidance of MNCs, however, has not yet studied by previous studies. The purpose of this study is to fill this void by exploring the role of national culture in MNCs' tax-avoidance behavior.
In this study, Hofstede's framework is applied to measure the cultural dimensions of countries. Hofstede [10] initially proposed the following four dimensions representing the independent preferences for one state of affairs over another that distinguish countries from each other: The uncertainty avoidance index (UAI), individualism versus collectivism (IDV), masculinity versus femininity (MAS), and the power distance index (PDI). UAI indicates the degree to which the members of a society feel uncomfortable with uncertainty and ambiguity. The previous literature finds that UAI is positively associated with individuals' tax evasion levels (Tsakumis et al. [6] ; Richardson [8] ). However, the opposite effects of UAI are more intuitive because members of MNCs that are uncomfortable with unpredictable tax challenges from tax authorities would deter aggressive tax planning.
IDV refers to the degree to which people in a society are integrated into groups. The previous literature provides evidence that IDV is negatively associated with tax avoidance; that is, more collectivist societies engage in a higher level of tax avoidance than more individualist societies because collectivist societies' concern for the in-group can override written laws (Husted [11] ).
The masculinity component of the MAS dimension represents a preference for achievement, heroism, assertiveness, and material rewards for success. Femininity oppositely refers to a preference for cooperation, modesty, caring for the weak, and quality of life. The previous literature suggests that individuals in highly masculine countries engage in tax-avoidance activities to a lesser extent than those in less-masculine countries (Tsakumis et al. [6] ; Richardson [8] ). However, according to findings of Hofstede [11] , MNCs in masculine countries that are oriented toward success and achievement will instead participate in more aggressive tax planning to achieve high performance compared with less-masculine countries.
Lastly, PDI represents the extent to which less-powerful members of organizations and institutions accept and expect that power is distributed unequally. Tsakumis et al. [6] and Richardson [8] suggest that individuals in countries with high PDI participate in aggressive tax avoidance. According to the findings of Hofstede [12] , however, members in MNCs in countries with high PDI are less sensitive to the fairness of taxation, leading to a lower level of tax avoidance.
In this study, a sample of group years of international MNCs is used. Group-year observations are used instead of firm-year observations to investigate the cultural effects on group-level tax avoidance. Ownership and financial data of multinational parents and subsidiaries are collected from Bureau van Dijk's Orbis database. The financial data of a parent and its controlling subsidiaries are aggregated to form each group year. The final sample of group years comprises 36,235 observations domiciled in 31 countries for the years 2008 to 2015.
Four cultural dimensions (UAI, IDV, MAS, and PDI) of countries are used as independent variables. For the dependent variable, worldwide generally accepted accounting principle effective tax rates (worldwide GAAP ETRs) of MNCs are used as a proxy for TAXAVOIDANCE. Worldwide GAAP ETRs of MNCs are estimated based on aggregated financial data of the parent company and its subsidiaries. TAXAVOIDANCE is regressed on four cultural dimensions for parent and subsidiary countries, respectively, to test the effects of culture on MNCs' tax avoidance.
The results of the empirical analysis show that MNCs in countries with a lower (higher) level of UAI, lower (higher) level of IDV, higher (lower) level of MAS and lower (higher) level of PDI engage in a higher (lower) level of tax avoidance by reporting lower (higher) worldwide GAAP ETR. It is also observed that the cultural features of the parent generally have a stronger influence on group-level tax avoidance than those of its subsidiaries. The results are generally supported by a series of robustness tests.
Tax avoidance is generally considered as a behavioral problem in the financial sector. In a broad sense, however, tax avoidance can be seen as a sustainability problem because it erodes the public, regulatory, and organizational commons that are required for sustainable conservation [13] . Therefore, comprehensive understanding of tax avoidance behavior can lead to achieving sustainable economic growth.
In this light, this study contributes to investigate a previously unexplored area of cultural effects on tax avoidance by MNCs. Several studies have investigated the association between culture and tax avoidance by individuals or domestic firms. However, no attempt has been made to investigate the effects of the cultural characteristics of countries on tax avoidance by MNCs. This study provides empirical evidence that culture is one of the determinants of MNCs' tax-avoidance behavior. Given the scarce number of studies investigating the relationships between nontax factors and the tax decisions of MNCs, the present study contributes in extending this line of research, and in providing in-depth information on MNCs' tax-avoidance behavior.
In addition, this study provides important evidence that the effects of the features of the home country on group-level tax aggressiveness dominate those of the subsidiaries' countries. Policymakers should, therefore, consider the cultural aspects of headquarter countries when adopting anti-avoidance laws or regulation for MNCs. Sophisticated regulations encompassing cultural effects will contribute to obtaining sustainable economy.
This study is organized as follows: Section 2 reviews the relevant literature, introduces Hofstede's cultural dimensions, and develops the hypotheses. Section 3 describes the sample and explains the research design and variables used. Section 4 reports and discusses the results of the hypothesis testing, as well as the robustness tests. Lastly, Section 5 provides the conclusions of the study.
Background and Hypotheses

National Culture and Tax Avoidance
Identifying determinants of tax avoidance is one of the most important and widely investigated areas of tax-accounting research. Several studies have investigated the effects of nontax features on firm-level tax avoidance. For example, Law and Mills [14] and Edwards et al. [15] recognize that financially constrained firms participate in tax planning as a way to secure funds. Under an international setting, Riahi-Belkaoui [16] and Picur and Riahi-Belkaoui [17] find that competition laws, economic freedom, the importance of equity markets, the incidence of violent crimes, bureaucracy levels, corruption control and tax morale are related to tax compliance. Akhtar et al. [18] find evidence that certain firm-level and country-level governance measures influence MNCs' motivations for tax evasion. Richardson [7] also finds that non-economic factors, such as the complexity of the tax system, education, income source, fairness and tax morale are key determinants of tax evasion.
National culture may represent another important nontax factor for tax-avoidance behaviors, and the association between national culture and tax avoidance has recently been explored by researchers. Relevant prior studies can be divided into two categories depending on the subjects of tax avoidance: Individuals and corporations.
National Culture and Individual's Tax Avoidance
Earlier studies generally focus on identifying the relationship between national culture and individuals' tax noncompliance. Using an experimental method, Alm et al. [19] examine the major economic and noneconomic factors that affect tax compliance. They find that social norms are important determinants of tax avoidance in Spain and the United States. Cummings et al. [20] investigate the association between cultural differences and tax compliance using experimental and survey data from the United States, Botswana, and South Africa. Their results show that differences in tax-compliance levels across countries are primarily attributable to differences in the fairness of tax administration, perceived equity of the fiscal exchange, and overall attitude toward the government. Alm and Torgler [21] analyze the differences in tax morale and tax compliance between the United States and 15 European countries. Tax morale is measured using information from the World Values Survey. They find that individuals in the United States have the highest tax morale across all countries.
Tsakumis et al. [6] examine the influence of national culture on tax-compliance levels across countries using the cultural dimensions developed by Hofstede [10] . They measure the level of a country's tax evasion using an economic estimate of underreported income within a country in accordance with prior studies (e.g., Riahi-Belkaoui [16] ; Alm and Torgler [21] ). They find that each cultural dimension influences the level of tax evasion of countries. Specifically, individuals in countries with higher UAI, lower IDV, lower MAS, and higher PDI participate in tax evasion to a greater extent than those in countries with opposite cultural features.
Richardson [8] extends the work of Tsakumis et al. [6] using multiple measures of tax evasion. Specifically, the study uses the following three proxies for measuring tax avoidance: (i) A country measure of the shadow economy reported by the World Economic Forum (WEF); (ii) a country measure of tax evasion reported by the WEF with data averaged and transformed for 2002-2004; and (iii) a country measure of tax evasion reported by the Institute of Management Development. He also controls for other legal, political, and religious country effects. Consistently, he identifies that the higher the level of UAI and the lower the level of IDV result in the higher the level of tax evasion across countries. However, he finds no significant impact of PDI or MAS on tax evasion. Richardson [8] explains that the results of Tsakumis et al. [6] may have omitted variable bias because variables pertaining to legal enforcement, trust in government, and religiosity are not included in their model.
In summary, several studies have explored the role of national culture in individuals' tax avoidance and noncompliance. Recent studies consider various aspects and dimensions of national culture by employing Hofstede's cultural framework. However, two studies using Hofstede's cultural dimensions (Tsakumis et al. [6] ; and Richardson [8] ) show conflicting results for certain dimensions.
This study uses Hofstede's cultural dimensions consistent with two previous studies. The present study, however, can be discriminated from the previous studies in that it analyzes the relationship between national culture and tax avoidance by MNCs, not individuals. Because the tax-avoidance decisions of MNCs with a large number of controlling affiliates will differ from those of individuals, this study extends the line of research by exploring the relationship between national culture and tax avoidance by MNCs.
National Culture and Corporate Tax Avoidance
Compared with the influence of national culture on individuals' tax avoidance, the impact of national culture on corporate tax avoidance has received little attention. In fact, only Bame-Aldred et al. [9] examine the linkage between culture and firm-level tax evasion. Bame-Aldred et al. [9] specifically test whether national culture continues to influence tax evasion after controlling for institutional, demographic, and attitudinal country-level factors using hierarchical linear modeling (HLM).
The responses of firm participants to the World Business Environment Survey (WBES) are used as the measure of tax evasion. It is important to note that this dependent variable of tax evasion indicates firms' likelihood of tax evasion and not an actual behavior or consequence of evasion. As independent variables, they use the following four cultural dimensions highlighted by institutional anomie theory: individualism, achievement, assertiveness and humane orientation. Based on responses from more than 3000 firms in 31 countries, they identify that firms in countries with high individualism, low achievement orientation, and low assertiveness are likely to resort to deviant behaviors like tax evasion. Firms in countries with high humane-oriented values are less likely to engage in tax evasion.
One may question how country-level features affect firm-level decisions. However, a series of research identify significant relationships between culture (measured using Hofstede's cultural dimensions), and firm-level decisions, including disclosure (Gray and Vint [22] , Hope [23] ), financial reporting (Hussein [24] ), auditor choice (Chan et al. [25] ), and investment efficiency (Zhang et al. [26] ). Because managers and employees are one of the most important and valuable resources for corporations, the cultural background of these members will influence corporate culture, and consequently, the decisions of the corporations. Brochet et al. [4] find that managers' ethnic cultural background affects communication with investors and the disclosure attributes. Their study confirms the existence of the linkage between culture and firm-level actions.
Bame-Aldred et al. [9] and the present study both investigate the influence of national culture on tax avoidance by firms. However, the present study differs in a number of aspects. First, the present study examines tax avoidance by MNCs and not individual firms. Specifically, it tries to identify whether the cultural profile of the parent country and/or those of the subsidiaries' countries impact tax avoidance by the MNC group. Given the significance of the rapidly increasing tax aggressiveness of MNCs in recent years, this study contributes by identifying the determinants of MNCs' tax-avoidance behaviors.
Second, the present study uses worldwide GAAP ETR values calculated based on firms' actual financial performance to measure the level of tax avoidance. In general, GAAP ETR captures broader tax-avoidance activities of MNCs compared with other measures of tax avoidance. The results of this study, therefore, show whether the cultural profile of a country influences MNCs to avoid taxes by effectively reducing their tax burden. On the contrary, Bame-Aldred et al. [9] investigate whether the cultural profile of a country impacts the likelihood of tax evasion by firms.
Lastly, the present study uses the most recent financial data of MNCs for the period of 2008 to 2015. The Organisation for Economic Co-operation and Development (OECD) launched the so-called Base Erosion and Profit Shifting (BEPS) project in 2012 to tackle international tax avoidance by MNCs (OECD [27] ). After the launch in 2012 of the OECD's BEPS action plan, the tax-avoidance behavior of MNCs may have changed significantly. Therefore, it is critical to include post-2012 financial data in the analysis to reflect the most recent trends in MNC tax avoidance.
Hofstede's Cultural Dimensions and Hypothesis Development
A number of papers provide distinct categories or frameworks of culture. For example, Cattell [28] compares the national cultures of countries using factor analysis. Gregg and Banks [29] study aspects of political systems; Adelman and Morris [30] examine interactions among economic growth, social culture, and political variables; Lynn [31] , and Lynn and Hampson [32] measure national differences in mental health from demographic and epidemiological data.
This study uses Hofstede's cultural dimensions as independent variables for tax avoidance because it represents one of the most widely applied and long-investigated frameworks. Hofstede's cultural dimensions is a framework initially developed by Geert Hofstede, which describes the effects of a society's culture on the values of its members. Hofstede initially developed the model based on a worldwide survey of employee values by International Business Machines Corporation (hereafter IBM). Hofstede's cultural dimensions theory is generally accepted as the most comprehensive framework on national cultures in the field of international business, including business negotiation, marketing, communication, etc.
Hofstede [10] initially proposed four dimensions (i.e., UAI, IDV, MAS, and PDI). The most recent version of Hofstede's framework in 2010 (Hofstede [33] ) extends his previous dimensions by including two other cultural dimensions: Indulgence (IND) and long-term orientation (LTO). In this study, only the original four dimensions are considered as independent variables because of the supplementary nature of the two newly introduced dimensions and to maintain consistency with the financial data of sample observations used in this study (i.e., 2008 to 2015).
The following part of this section explains each of the cultural dimensions and develops hypotheses.
Uncertainty Avoidance Index (UAI)
UAI indicates the degree to which members of a society feel uncomfortable with uncertainty and ambiguity. Hofstede [12] explains that uncertainty avoidance differs from risk avoidance by expressing the extent to which members of a society feel uncomfortable in novel, unknown, or surprising situations. Members of societies with high uncertainty avoidance tend to suppress the possibility of such situations by adopting strict behavioral codes, laws and rules, disapproval of deviant opinions, and a belief in absolute truth. Hofstede [12] provides some examples of differences between weak uncertainty avoidance and strong uncertainty avoidance. In a society with weak uncertainty avoidance, members are tolerant of deviant persons and ideas; comfortable with ambiguity and chaos; hostile to laws; and seen as competent towards authorities. By contrast, members of a society with strong uncertainty avoidance are intolerant of deviant persons and ideas; prefer clarity and structure; have an emotional need for rules; and are seen as incompetent towards authorities.
Hofstede Insights (https://www.hofstede-insights.com) periodically updates Hofstede's cultural dimension scores. This study uses the most recent scores of Hofstede's cultural dimensions reported by Hofstede in 2010. Due to the nature of national data, the cultural dimension scores are not expected to vary significantly from year to year. Table 1 reports the scores of the cultural dimension of the 31 sample countries. Greece has the highest UAI score, 112, while Denmark has the lowest, 23. The average UAI score is 69.06. (1) UAI stands for uncertainty avoidance index which indicates the degree to which members of a society feel uncomfortable with uncertainty and ambiguity; (2) IDV stands for individualism which indicates the degree to which members of a society are integrated into groups; (3) MAS stands for masculinity which indicates a preference for achievement, heroism, assertiveness, and material rewards for success; (4) PDI stands for power distance index which indicates the extent to which less-powerful members of organizations and institutions accept and expect that power is distributed unequally; (5) Scores in this table are obtained from Hofstede [33] Tsakumis et al. [6] predict that individuals in countries with high uncertainty avoidance lack trust in their government systems, and consequently, are motivated to avoid taxes. Richardson [8] also follows this view, stating that societies with high uncertainty avoidance are rule-oriented societies with complex tax laws and regulations; individuals in such societies are likely to engage in tax evasion because of the positive association between tax complexity and tax evasion (Clotfelter [34] ; Richardson [7] ; Milliron and Toy [35] ; Collins et al. [36] ).
The positive association between uncertainty avoidance and tax avoidance found in these two previous studies is, however, counterintuitive in terms of corporate tax avoidance. Because members of countries with high uncertainty avoidance will attempt to circumvent uncertain situations, such as tax audits and corresponding sanctions, MNCs in countries with strong uncertainty avoidance would refrain from aggressive tax planning to minimize unexpected challenges by tax authorities. On the contrary, members of MNCs in countries with weak uncertainty avoidance would not be deterred from making aggressive tax decisions because they are comfortable with ambiguity in the future. Therefore, a negative association between uncertainty avoidance and tax avoidance is expected. This study establishes the first hypothesis as follows:
Hypothesis 1 (H1). The uncertainty avoidance (UAI) of a country relates negatively to the level of tax avoidance by an MNC in that country.
Individualism versus Collectivism (IDV)
IDV indicates the degree to which members of a society are integrated into groups. Highly individualist countries tend to have loose ties between individuals, who look after themselves and their immediate family. On the contrary, highly collectivist countries have cultures in which people from birth onwards are integrated into strong, cohesive in-groups, often extended families, that continue protecting them in exchange for unquestioning loyalty and oppose other in-groups. In individualist societies, personal opinion is expected; language with the word "I" is indispensable; the right to privacy is highlighted; and tasks prevail over relationships. On the other hand, in collectivist countries, opinions and votes are generally predetermined by the in-group; language with the word "I" is avoided; belonging prevails over privacy; and relationships prevail over tasks (Hofstede [12] ). As shown in Table 1 , US has the highest IDV score, 91, while the Republic of Korea has the lowest, 18. The average IDV score is 59.45.
Previous studies negatively relate IDV to tax avoidance; they find evidence that members in individualist (collectivist) countries engage in tax avoidance to a lesser (greater) extent than collectivist (individualist) countries. Tsakumis et al. [6] explain that collectivist societies' concern for the in-group can override written laws (Husted [11] ) and that they do not view legal norms as universal, whereas, individualist societies hold the view that laws and rights should be equal for all people within a country (Hofstede [37] ). Richardson [8] supports this point by noting that tax systems in collectivist countries are likely to be accepted as inequitable and unfair, and thus, individuals tend to evade income taxes (Surrey and McDaniel [38] ; Wearing and Headey [39]).
Consistent with previous literature, this paper predicts the negative relation between individualism and the level of tax avoidance by MNCs, leading to the following second hypothesis: Hypothesis 2 (H2). The individualism (IDV) of a country relates negatively to the level of tax avoidance by an MNC in that country.
However, IDV may have opposite effects on tax avoidance by MNCs because MNCs in highly collectivist countries have to bear high reputational costs when accused of tax avoidance (Hanlon and Slemrod [40] ; Graham et al. [41] ; Dyreng et al. [42] ). Because collectivist countries generally feature higher public scrutiny and pressure on MNCs' tax-avoidance behavior, MNCs in those countries may be deterred from avoiding taxes. Therefore, this study may observe an insignificant or significantly positive relationship between individualism and tax avoidance by MNCs.
Masculinity versus Femininity (MAS)
Masculinity represents a preference for achievement, heroism, assertiveness, and material rewards for success. Femininity oppositely refers to a preference for cooperation, modesty, caring for the weak, and quality of life. Countries with high masculinity are generally more competitive, while those with high femininity are more consensus-oriented. As shown in Table 1 , masculinity is highest in Slovakia, with a MAS score of 110. Hofstede explains that individuals in Slovakia regard success in society as important, and thus, work hard to achieve their goals. Sweden has the lowest MAS score, 5. Individuals in Sweden are, therefore, more modest and caring.
Tsakumis et al. [6] find a negative relationship between MAS and tax evasion in their empirical analysis. They interpret that individuals in highly masculine countries are less likely to engage in tax evasion because they are more conscious of tax compliance. Hofstede [37] 's finding of a negative relationship between MAS and the level of law permissiveness also support this result. However, Husted [11] provides more intuitive evidence of a positive association of MAS with corruption. He notes that the preference for material success leads to higher participation in corruption. A Prospect Theory study also supports this view by finding that female tax practitioners are more risk-neutral than male tax practitioners (Sanders and Wyndelts [43] ), leading to less aggressive tax planning. This study follows the latter view that members (i.e., employees of the parent and subsidiaries) of MNCs in masculine countries that are oriented toward success and achievement participate more in aggressive tax planning to achieve higher performance than those in less-masculine countries.
In this regard, the third hypothesis of this study is stated as follows:
Hypothesis 3 (H3). The masculinity (MAS) of a country relates positively with the level of tax avoidance by an MNC in that country.
Power Distance Index (PDI)
PDI represents the extent to which less-powerful members of organizations and institutions accept and expect that power is distributed unequally. Individuals in countries with high power distance accept a hierarchical order and require no further justification. Corruption is rare in these countries because scandals may end political careers. Individuals in countries with low power distance strive to equalize the distribution of power and demand justification for inequalities of power. Corruption is relatively frequent because scandals are generally covered up (Hofstede [12] ). Slovakia and Austria have the highest and lowest PDI scores of 104 and 11, respectively.
Two previous studies of Tsakumis et al. [6] and Richardson [8] find a positive relationship between PDI and the level of tax evasion. That is, individuals in countries with high power distance evade more taxes. They argue that individuals in high-power-distance countries perceive tax systems as unfair, and consequently, avoid taxes. However, there is no reasonable connection between high power distance and perception of tax unfairness. According to Hofstede [12] , members in societies with high power distance can, in fact, be even less sensitive to the fairness of taxes and any other social systems because they accept inequalities of power and wealth. Therefore, inconsistent with previous literature, this study predicts that the level of power distance negatively affects tax avoidance by MNCs. The last hypothesis is stated as follows:
Hypothesis 4 (H4). The power distance (PDI) of a country relates negatively to the level of tax avoidance by an MNC in that country.
Research Method
Data
This study uses data drawn from Bureau van Dijk's Orbis database. First, the study collects a sample of Global Ultimate Owners (hereafter GUOs) operating in the industrial sector. A GUO is an entity that controls more than one subsidiary, but is not controlled by any single shareholder. Controlling is defined as greater than 50% ownership. In the next step, all subsidiaries controlled by GUOs are included in the sample. Financial statement data from unconsolidated financial statements of these GUOs and subsidiaries are obtained for the period from 2008 to 2015.
A set of a GUO and its controlling subsidiaries represents one MNC group. Because the present study investigates the effects of country characteristics on group-level tax avoidance, financial data of GUOs and their controlling subsidiaries are aggregated to form each group year in this study.
Group years with negative or zero pretax incomes are excluded because pretax income should be greater than zero to calculate worldwide GAAP ETR, which is used to measure the dependent variable, TAXAVOIDANCE. In addition, there may be different tax incentives among losing and profitable multinationals (De Simone et al. [44] ). Group years are excluded from the sample if they have missing financial data for variables. Lastly, group years in which the number of subsidiaries belongs to the upper 1% of that of the overall observations are excluded to control for the effects of outliers. The final sample of group years comprises 36,235 observations domiciled in 31 countries for the years 2008 to 2015.
The sample obtained from the Orbis data is subject to certain limitations. First, since the Orbis data provide only static ownership information of MNCs for the most recent year, it is impossible to decipher the ownership structure of the MNCs for all years. Therefore, this study is conducted under the assumption that the corporate structures of the MNCs are constant over the analysis period of 2008-2015. Second, GUOs disclosing unconsolidated financial data are solely selected at the first stage of data collection for consistency in financial data. For this reason, most U.S. firm-year observations are excluded from the sample because the Orbis database generally discloses consolidated financial data of U.S. firms only. These limitations of data availability may influence the results of the study to a certain extent. However, the results will not be significantly biased because the corporate structures of MNCs tend to be stable over time, and U.S. GUOs (3,749) account for only 3.82% of the total GUO observations (98,252) initially collected from the Orbis database. Table 2 summarizes the sample-selection procedure and statistics for the sample of 36,235 group years. Panel A in Table 2 briefly summarizes the sample-selection procedure; a large number of group years are excluded, due to negative pre-tax income. Panel B in Table 2 shows the sample distribution by parent (i.e., GUO) country. Parent companies are established in 31 countries. The country with the largest number of parent-year observations is Italy (15.93%), followed by Germany (9.61%), Spain (9.14%), and Japan (8.24%). Parents located in the U.S. are generally excluded from the sample because unconsolidated financial information of those U.S. parents is not disclosed in the Orbis database.
Panel C in Table 2 reports the sample distribution by subsidiary country. Subsidiaries are located in 75 countries. The financial data of subsidiaries are aggregated with their parents to form group-year observations. It is important to understand the subsidiary sample distribution because certain variables (e.g., average tax rates of subsidiary countries, average Hofstede's dimension scores of subsidiary countries) are calculated based on the financial and country data of the subsidiaries.
Panel D in Table 2 reports the sample distribution by year. The number of affiliate-year observations generally increases by the year. Lastly, Panel E in Table 2 shows the sample by industry classified according to SIC Code. Of the parent-year observations, 34.69% are engaged in the service industry.
Research Model
To test the influence of national culture on tax avoidance by MNCs, the following equations are estimated using the pooled ordinary least squares (OLS) method.
where, TAXAVOIDANCE is the worldwide GAAP ETR (WW_GETR) of the group multiplied by negative one, calculated according to the following equation:
where GUO_TAX k is the income taxes of parent k of the group, GUO_PLBT k is the pre-tax income of parent k of the group, SUB_TAX j is the income taxes of subsidiary j, SUB_PLBT j is the pre-tax income of subsidiary j (where j runs from 1 to n and n is the number of subsidiaries controlled by parent k); TAX is an indicator variable for tax incentives equaling 1 if the average statutory tax rate of the subsidiaries is lower than the statutory tax rate of the parent of the group and 0 otherwise. Specifically, TAX is calculated according to the following equation:
where SUB_STR j is the statutory tax rate of subsidiary j (where j runs from 1 to n and n is the number of subsidiaries controlled by parent k), AVG_SUB_STR k is the average statutory tax rate of subsidiaries controlled by parent k, GUO_STR j is the statutory tax rate of GUO k of the group; P_CULTURE is Hofstede's cultural-dimension-index scores of the home country of the parent of the group (i.e., P_UAI, P_IDV, P_MAS, and P_PDI); S_CULTURE is the average cultural-dimension-index scores of the home countries of the subsidiaries of the group (i.e., S_UAI, S_IDV, S_MAS, and S_PDI), which is calculated according to the following equation:
where SUB_CULTUREj is each cultural dimension index (UAI, IDV, MAS, and PDI) of the home countries of the subsidiary j (where j runs from 1 to n and n is the number of subsidiaries controlled by parent k); N_SUB is the natural logarithm of the number of subsidiaries of the group plus one; SIZE is the natural logarithm of the total assets (in thousands of US dollars) of the group; ROA is the ratio of the group's pre-tax income to the group's total assets in the previous year; INT is the ratio of the group's intangibles to the group's total assets in the previous year; SALESGR is the ratio of the group's sales to the group's sales in the previous year minus one; GDP is the natural logarithm of the per-capita nominal GDP (in millions of US dollars) of the home country of the parent of the group; TRADE is the natural logarithm of the amount of trade (in millions of USD) of the home country of the parent of the group; DUM_LAW is an indicator variable equaling 1 if the home country of the parent of the group adopts civil law and 0 if it adopts common law.
To supplement the problems with any unobservable heterogeneity across corporate groups, this study includes year, industry, and country fixed effects in the OLS regression model. All continuous variables are winsorized at the 1st and 99th percentiles to mitigate the effects of outliers. This paper follows Petersen [45] by calculating robust-standard errors clustered by MNC groups (Atwood et al. [46] ; Atwood and Lewellen [47] ) to alleviate time-series dependence.
Three equations estimate the effects of tax (i.e., tax rate difference) and cultural features on tax avoidance by MNCs. Equation (1) focuses on the effects of the parent country's culture on tax avoidance. This equation is established based on the premise that the parent of the group is the most influential subject who makes final decisions for aggressive tax planning. The four hypotheses of this study are tested by estimating Equation (1).
The purpose of Equation (2) is to further examine the effects of the subsidiary countries' cultures on tax-avoidance decisions. In addition, Equation (3) investigates the effects of both the parent and subsidiary countries' cultures in a combined manner. The following section provides a detailed explanation of the variables employed in the research model.
Dependent Variable
In the previous literature, various measures of tax avoidance are used to estimate the level of corporate tax avoidance. In this study, the measure TAXAVOIDANCE, which is calculated as the worldwide GAAP ETR multiplied by negative one, is used as a proxy for tax avoidance to broadly capture MNCs' tax-avoidance behavior.
ETR implies different inferences depending on the factors used in the denominator and the numerator. In general, the literature on tax avoidance uses GAAP ETR or cash ETR to measure the level of corporate tax avoidance. The former is the ratio of total income tax expenses to total pre-tax accounting income, while the latter is the ratio of cash taxes paid to total pre-tax accounting income (Gupta and Newberry [48] ; Robinson et al. [49] ; Hanlon and Heitzman [50] ). In this study, GAAP ETR is used as a dependent variable because it is difficult to obtain the actual amount of cash taxes paid by parents and subsidiaries in MNCs across countries.
Because this study investigates the effects of culture on group-level tax avoidance, worldwide GAAP ETR is used instead of firm-level GAAP ETR. Worldwide GAAP ETR is calculated as the ratio of the group's aggregated total income tax expenses of the parent and subsidiary companies to the aggregated total pre-tax earnings of the parent and subsidiary companies.
A lower level of GAAP ETR indicates a lower level of income taxes, and a consequently higher level of tax avoidance. For ease of interpretation, TAXAVOIDANCE multiplies worldwide GAAP ETR by negative one so that the lower (higher) level of GAAP ETR leads to higher (lower) level of TAXAVOIDANCE.
Some studies use the long-run ETR based on the consideration of the long-run nature of corporate tax avoidance. Dyreng et al. [51] propose using a long-run cash ETR (the ratio of total cash taxes paid over ten years to total pre-tax earnings over the same period) to avoid a mismatch of cash taxes and earnings. The present study, however, uses a single-year worldwide GAAP ETR instead of long-run worldwide GAAP ETR for the following reasons.
First, to calculate the long-run GAAP ETR, there should be no missing financial data of the sample observations for a minimum of five to ten years. Unfortunately, the sample period of this study is relatively short, 2008-2015, and a number of sample groups have missing values during this period. Second, because the long-run measure estimates GAAP ETR for an overlapping period, the results may suffer from intra-firm correlation, and consequently, a time-series dependency problem (Petersen [45] ; Mills et al. [52] ). Nevertheless, the analysis using this long-run worldwide ETR is also conducted in the robustness test to examine the effects of culture on MNCs' long-term tax planning.
In summary, this study measures the level of tax avoidance using the measure TAXAVOIDANCE, which is calculated as the worldwide GAAP ETR of MNCs multiplied by negative one. Any group years with negative pre-tax income are excluded from the final sample observations because GAAP ETR cannot be estimated. Also, worldwide GAAP ETR is adjusted to range from zero to one, consistent with previous literature (e.g., Gupta and Newberry [48] ; Robinson et al. [49] ).
Independent Variable
The main purpose of this study is to identify the cultural effects on tax avoidance. However, tax incentives are undoubtedly one of the most significant and influential factors determining the tax-avoidance behaviors of MNCs. A number of prior studies find evidence that tax-rate differences between affiliates motivate MNCs to engage in tax planning by shifting income across countries (e.g., Klassen [60] ). Therefore, this study also employs a tax variable (TAX) to capture the impact of tax incentives on avoidance. TAX is an indicator equaling 1 if the average tax rate of the subsidiaries (AVG_SUB_STR) is lower than the tax rate of the parent (GUO_STR) of each respective group. The average tax rate of the subsidiaries is calculated by dividing the aggregated tax rates of subsidiary countries by the number of subsidiaries residing in the respective countries. Because greater tax-rate differences across affiliates provide MNCs more opportunities for tax avoidance by strategically shifting income to lower-tax-rate jurisdictions to reduce the worldwide tax burden, the coefficient on TAX is predicted to be greater than zero.
The key independent variables in the present study are Hofstede's cultural dimensions. The scores of the four dimension of parent countries (P_CULTURE) are used to test the hypotheses. This study predicts that P_UAI, P_IND, and P_PDI negatively affects tax avoidance by MNCs. Therefore, the coefficients on the scores of the three dimensions are expected to be negative. On the contrary, the study expects a positive relationship between P_MAS and tax avoidance of MNCs. Thus, the coefficient on P_MAS is expected to be positive.
Equations (2) and (3) further investigate the role of the subsidiary countries' cultures in tax avoidance by MNCs. In Equation (2), Hofstede's dimension scores of the parent countries (P_CULTURE) are replaced by those of the subsidiary countries (S_CULTURE). Hofstede's dimension scores of both P_CULTURE and S_CULTURE are included in Equation (3) to capture the combined effects of national culture. Because the effects of subsidiary countries' cultures on tax avoidance are not predictable, this study does not predict coefficient signs for S_UAI, S_IDV, S_MAS, and P_PDI.
Control Variables
The present study includes control variables used in prior studies to capture other factors affecting tax avoidance by MNCs. Firms have incentives to reduce their taxes by strategically shifting income to lower-tax-rate jurisdictions using transfer pricing or any other means (e.g., Merks et al. [61] ; Heckemeyer and Overesch [62] ; Clausing [58] ; Davies et al. [63] ; Cristea and Nguyen [64] ). The empirical model in this study contains the natural logarithm of the number of subsidiaries of an MNC (N_SUB) based on the prediction that MNCs with a greater number of affiliates have more opportunities for tax planning and avoidance. The coefficient on N_SUB is expected to be significantly positive.
To control for economies of scale and any political costs arising from the size of MNCs, the natural logarithm of the total assets (SIZE) is included in the empirical model. Considering the inconsistent evidence in prior studies (e.g., Gupta and Newberry [48] ), the coefficient sign of SIZE is not predicted. The profitability of MNCs is controlled using return on assets (ROA). Due to inconsistent evidence found by prior studies on profitability and tax avoidance (Mills et al. [52] ; Koh et al. [65] ), the coefficient sign of ROA is also not predicted.
The ratio of intangibles to total assets in the previous year (INT) is controlled. Desai and Hines [66] highlight firms' incentives to shift income to lower-tax-rate jurisdictions by exploiting intangibles. Accordingly, the coefficient on INT is predicted to be greater than zero. Chen et al. [67] find that fast-growing firms tend to invest more in tax-favored assets compared with other firms. This study includes a control variable, the sales growth ratio (SALESGR), to control for the future growth potential of MNCs. The coefficient sign is predicted to be positive. Because the economic magnitude of parent countries may influence the level of MNCs' tax avoidance, the natural logarithm of GDP (GDP), and the amount of trade (TRADE) of parent countries are included in the empirical model. N_SUB, SIZE, GDP and TRADE are transformed to logarithmic value to secure normality by mitigating the overwhelming effects of observations with high raw values. This study predicts that GDP and TRADE are negatively related to tax avoidance, consistent with prior studies (e.g., Tsakumis et al. [6] ). Lastly, a variable for legal systems (DUM_LAW) is included to control for any features arising from the difference between the social and common law systems, according to La Porta et al. [68] . Consistent with the predictions of Richardson [8] and Bame-Aldred et al. [9] , this study predicts that MNCs in countries adopting the civil law system is likely to engage in tax avoidance to a lesser extent because civil law system relies more on written statutes and other legal codes. Therefore, the coefficient on DUM_LAW is expected to be negative.
In addition to the aforementioned control variables, year, industry, and country fixed effects are controlled to capture the effects of heterogeneity across groups and countries.
Results
Descriptive Statistics and Correlation Analysis
Panel A in Table 3 presents the summary statistics for the variables during the period 2008-2015. The final sample comprises 36,235 group-year observations. The mean value of TAXAVOIDANCE is −0.27, indicating that global MNCs paid 27% of their earnings as income taxes on average. This estimation is slightly higher than the average statutory tax rates of the 31 sample countries for 2008-2015 (25.6%). The mean value of TAX is 0.66, which implies that subsidiaries are headquartered in lower-tax-rate jurisdictions than their parent companies in 66% of the total group years in this sample.
The mean values of Hofstede's cultural dimensions for parent (P_CULTURE), and subsidiary (S_CULTURE) countries are also reported. Except for the PDI score, the scores of the cultural dimensions are, on average, higher for parent countries than for subsidiary countries. In general, Hofstede's dimension scores differ significantly between parent countries and subsidiary countries.
Panel B in Table 3 reports the means of the main variables grouped by parent country. MNCs headquartered in Italy (44%), and Estonia (11%) have the lowest and highest mean values of TAXAVOIDANCE, respectively. The difference between the average statutory tax rates of subsidiary countries and the statutory tax rate of the parent country indicates the tax incentives of MNCs to engage in tax planning to reduce their worldwide tax burden. The US has the highest incentive for tax planning (DIFF = 13%), followed by Japan (DIFF=12%), because both countries have high statutory corporate tax rates.
To examine whether MNCs with different tax features show differences in cultural dimensions, the mean values of the main variables are compared between MNCs whose subsidiaries are located in jurisdictions with lower tax rates than the parent countries (low-tax-rate subsidiary MNCs, TAX = 1), and MNCs whose subsidiaries are located in jurisdictions with higher tax rates than the parent countries (high-tax-rate subsidiary MNCs, TAX = 0). Table 4 reports the results of the t-test. TAXAVOIDANCE is 2% lower for low-tax-rate subsidiary MNCs than for high-tax-rate subsidiary MNCs at a significance level of 1%. The cultural dimension scores of the parent countries (P_CULTURE) are also significantly higher for low-tax-rate subsidiary MNCs than for high-tax-rate subsidiary MNCs at 1%. On the contrary, the cultural dimension scores of subsidiary countries (S_CULTURE) are generally lower for low-tax-rate subsidiary MNCs than for high-tax-rate subsidiary MNCs. These results highlight the need to examine the effects of both parent and subsidiary cultures on tax avoidance. Table 5 shows the correlations of the variables. The dependent variable (TAXAVOIDANCE) generally has significant correlations with the independent variables, except for P_PDI. The signs of the correlation coefficients on TAX and certain control variables are inconsistent with the predictions. Because these correlation coefficients are estimated without controlling the effects of confounding factors, the relationships are investigated using multivariate regression in the next section. (2) Correlations in bold are significant within the 5 percent level; (3) TAXAVOIDANCE is the worldwide GAAP ETR multiplied by negative one; TAX is an indicator variable for tax incentives equaling 1 if the average tax rate of the subsidiaries is lower than the tax rate of the parent of the group, and 0 otherwise; P_UAI, P_IDV, P_MAS, and P_PDI are Hofstede's cultural-dimension-index scores of the home country of the parent of the group; S_UAI, S_IDV, S_MAS, and S_PDI are the average cultural-dimension-index scores of the home countries of the subsidiaries of the group; N_SUB the natural logarithm of the number of subsidiaries of the group plus one; SIZE is the natural logarithm of the total assets of the group; ROA is the ratio of the group's pre-tax income to group i's total assets in the previous year; INT is the ratio of the group's intangibles to the group's total assets in the previous year; SALESGR is the ratio of the group's sales to the group's sales in the previous year minus one; GDP is the natural logarithm of the per-capita GDP of the home country of the parent of the group; TRADE is the natural logarithm of the amount of trade of the home country of the parent of the group.; DUM_LAW is an indicator variable equaling 1 if the home country of the parent of the group adopts civil law and 0 if it adopts common law.
Hypothesis Testing
Column [A] in Table 6 illustrates the main regression results for the hypotheses. Consistent with the first hypothesis, the coefficient on P_UAI is significantly negative (−0.027) at the 1 percent level. This result indicates that MNCs headquartered in countries with high uncertainty avoidance engage in tax-avoidance activities to a lesser extent than those headquartered in countries with low uncertainty avoidance. Specifically, a one-point increase in the UAI score of the parent countries, on average, increases the worldwide GAAP ETR of MNCs by 2.7%. These results are inconsistent with the positive association between uncertainty avoidance and individual perceptions of tax avoidance found by Tsakumis et al. [6] and Richardson [8] . One potential reason for these conflicting results is the significant political, and reputational costs faced by MNCs when tax avoidance is revealed (Hanlon and Slemrod [40] ; Graham et al. [41] ). Since MNCs are in a much more complex position than individuals when evaluating the marginal benefits and costs of tax avoidance, the nature of uncertainty avoidance of a country may affect the tax-avoidance behavior of individuals and MNCs differently. To summarize, under the multinational framework, MNCs headquartered in countries with strong uncertainty avoidance are not likely to engage in aggressive tax planning to minimize unexpected challenges by tax authorities.
The coefficient on P_IDV is significantly negative (−0.044). A negative association between the IDV score and tax avoidance implies that a higher level of individualism (collectivism) leads to a lower (higher) level of tax avoidance. These findings are consistent with the second hypothesis, as well as findings of Tsakumis et al. [6] and Richardson [8] that individuals in collectivist countries are involved in a higher level of tax avoidance because they do not view legal norms as universal and tend to override written laws. Consistent with the findings for individuals, MNCs in collectivist countries also engage in tax avoidance to a greater extent than those in individualist countries.
The coefficient on P_MAS is significantly positive (0.004) at the 1 percent level, supporting the third hypothesis. The results are consistent with the finding by Husted [11] that more masculine countries with higher preferences for achievement, heroism, assertiveness and material rewards for success tend to participate in corruption to achieve their goals. Therefore, contrary to the traditional view that masculinity decreases tax avoidance by individuals, the present study finds that MNCs in countries with higher masculinity (lower femininity) participate in more aggressive tax avoidance to achieve higher performance than those in less-masculine countries.
Lastly, the coefficient on P_PDI is significantly negative (−0.009) at the 1 percent level. The last hypothesis is, therefore, supported. Since countries with high PDI scores tend to be less sensitive to fairness, accept a hierarchical order, and require no further justification for inequalities of power, the results indicate that MNCs in countries that are less sensitive to fairness engage in tax avoidance to a lesser extent than those in countries where individuals are highly sensitive to fairness. These results are generally consistent with Hofstede [12] .
Next, the present study further investigates the individual effects of the cultures of subsidiary countries on tax avoidance. Column [B] in Table 6 illustrates the estimates for Equation (2) . Only the coefficient of S_MAS is marginally significant at the 10 percent level. However, the coefficient sign of S_MAS is opposite to that found from the parent countries' cultural dimension index.
Column [C] in Table 6 reports the regression results of Equation ( The tax-rate difference between the parent and subsidiary countries also significantly affects the level of tax avoidance by MNCs; the coefficient on TAX is positive and significant at the 1 percent level in Columns [A] to [C] . This result indicates that MNCs with subsidiaries in lower-tax-rate jurisdictions, on average, engage in a higher level of tax avoidance by shifting income from high-tax-rate parent countries. The coefficient on N_SUB is significant and positive, consistent with the prediction. This implies that MNCs with a larger number of affiliates engage in a higher level of tax avoidance. Accordingly, tax authorities should pay more attention to MNCs with a large number of affiliates located in different countries. The coefficients on GDP, and TRADE are significantly negative, also consistent with the prediction. The results indicate that MNCs headquartered in less developed countries conduct tax avoidance to a greater extent than those headquartered in developed countries. This finding supports the anecdotal evidence that a large number of MNCs avoid taxes using tax havens with small economic size (e.g., Cayman Island, Virgin Island, Bermuda, etc.). The coefficient on DUM_LAW is significantly negative and consistent with the prediction. Therefore, MNCs located in countries adopting common law engage in a higher level of tax avoidance than those in countries adopting civil law.
The coefficients on SIZE and ROA show significantly positive signs. These results provide important evidence that tax avoidance follows economies of scale and that more-profitable MNCs tend to have higher incentives for tax reduction.
Inconsistent with the prediction, INT and SALESGR are negatively related to the dependent variable TAXAVOIDANCE. These results provide evidence that INT and SALESGR can be a measure of a growth company, as a growth company generally has a high sales growth ratio and high interests in investment in intangibles. In this regard, the results for INT and SALESGW can be interpreted as indicating that growth companies have less incentive to invest in tax planning (Bankman [69] ; Chen et al. [67] ; Robinson et al. [49] ).
The results of these control variables provide important implications for the policymakers. By understanding the features of MNCs engaging in the higher level of tax avoidance, policymakers can establish more effective and sophisticated regulations for tax avoidance.
Robustness Tests
Cross-sectional and Time-Series Dependence
Because this study uses panel data, the results of this study may be subject to both cross-sectional and time-series dependence. For this reason, the study re-examines the main analysis by estimating equations (1) through (3) using the panel regression with random-effects and feasible generalized least squares (FGLS), respectively. Because Hofstede's dimension scores are constant over time, panel regression with the fixed-effects are not applicable to this analysis.
Column A in Table 7 reports the estimates for panel regression with the random-effects. The results remain constant under the random-effects model. Column B in Table 7 shows the estimates for FGLS under the assumption of heteroskedasticity. The results are generally consistent for P_CULTURE variables, although some inconsistent results are observed for S_CULTURE variables. This study uses the panel data with time gaps. For this reason, FGLS assuming autocorrelation is not applicable. Nevertheless, equations are estimated using FGLS under the assumption of autocorrelation by ignoring the time gap. Untabulated results show consistent estimates.
In summary, the results of these robustness tests support that cross-sectional and time-series dependence problem does not significantly influence the main results of this study.
Robustness of Hofstede's Cultural Dimensions
The first robustness test is to check whether Hofstede's cultural dimensions are well-defined measures that represent the cultural aspects of each country. To determine the appropriateness of each of the four cultural dimensions, alternative measures that represent similar cultural aspects of countries are selected, and the correlations between each of the four Hofstede cultural dimensions and its alternative measure are estimated.
First, the total insurance gross premiums of the countries obtained from the OECD Statistics database is selected as an alternative measure of uncertainty avoidance. Because individuals with high uncertainty avoidance would be willing to pay a greater amount of insurance premiums to suppress any unexpected future risks, the uncertainty avoidance of countries is expected to have a positive correlation with the amount of insurance gross premiums. Consistent with the prediction, the UAI scores of the countries are estimated to be positively correlated (0.0675) with their corresponding total insurance gross premiums at the 1 percent level. For individualism (IDV), the marriage rate of countries is determined as an alternative measure. Because highly individualist (collectivist) countries are likely to have lower (higher) marriage rates, the IDV scores and marriage rates of countries are expected to have a negative correlation. The correlation is estimated to be −0.1167 at the 1 percent level.
One feature of masculine countries is that economic activities by men prevail over those by women because of traditional perceptions of gender roles. Based on this idea, the difference in the employment rates of males and females is used as an alternative measure of masculinity (MAS). Specifically, the gap (male-less-female) in the employment-to-population ratio of countries obtained from the OECD Statistics database is used. The correlation between the MAS scores of countries and the gap in the male and female unemployment ratios is estimated to be positive (0.5661) at the 1 percent level. It is notable that the correlation is significantly high. These results confirm that MAS is an appropriate measure to represent perceptions of gender roles.
Lastly, the Gini coefficient is used as an alternative measure for PDI because, similar to PDI, the Gini coefficient represents inequality of income or wealth. A high (low) Gini coefficient indicates high inequality in income or wealth distribution. Individuals in countries with a high PDI are generally tolerant of inequality in power. Because members of these societies are also likely to be tolerant of economic inequality, the PDI score is expected to have a positive correlation with the Gini coefficient. Consistent with the prediction, the correlation between the PDI score and Gini coefficient is estimated to be 0.0963 at the 1 percent level.
In summary, these correlation tests between Hofstede's four cultural dimensions and their alternative measures provide indirect, but intuitive and robust support for the appropriateness of using Hofstede's cultural dimensions as a measure of the cultural features of countries.
Analysis of the Long-run ETR
In this robustness test, the dependent variable TAXAVOIDANCE is calculated using the long-run worldwide GAAP ETR instead of the single-year worldwide GAAP ETR to examine the influence of national culture on long-term tax planning by MNCs. The dependent, independent and control variables are all converted into long-run variables of 5 years. The total number of observations is reduced to 3,617 group years after excluding observations with missing values and negative pretax earnings during the sample period of 2011-2015.
Insignificant coefficients on Hofstede's four cultural dimensions are observed for parent countries (P_IDV, P_UAI, P_MAS, and P_PDI) based on the untabulated results of this robustness test. That is, the cultural features of parents do not affect long-term tax planning by MNCs. However, the results of this test should be interpreted with caution for the following reasons. First, long-run ETR may not capture tax-avoidance activities because the measure smooths year-to-year volatility in annual ETR. Second, many unobservable confounding factors influence ETR from a long-term perspective (Dyreng et al. [70] ). Third, the statistical power of this robustness test is relatively low because the results may reflect the tax-avoidance activities of only profitable MNCs with positive pretax earnings for five years.
Analysis of Sample-selection Bias
The US and Japan applied high statutory tax rates for the period of 2008 to 2015. High tax rates lead the US and Japanese MNCs to have high motivations for tax avoidance. Thus, the US and Japanese MNCs in the final sample used in this study may cause sample-selection bias. To examine any potential bias, due to the US and Japanese MNCs in the results of this study, the same analysis is conducted again, excluding the US and Japanese MNCs. The sample of MNCs reduces to 35,344 (33,248) observations when the US (Japanese) MNCs are excluded. Consistent results are obtained at the 1 percent level. Therefore, the results of this study are robust to sample-selection bias.
Additional Tests
MNCs tend to establish subsidiaries in countries whose cultural features are similar to those of the home country to minimize uncertainties and risks associated with their business activities. MNCs with subsidiaries in countries with significantly different cultural backgrounds from the home country would have significantly high tax incentives or other nontax incentives, such as low wages, high market demands, technology opportunities, etc. The purpose of this additional analysis is to identify the tax-avoidance behaviors of MNCs that establish subsidiaries in countries with significantly different cultural features from the home country, specifically, to check whether these MNCs have either high tax incentives or high nontax incentives.
First, we divide our sample into two groups: MNCs whose parent and subsidiary countries differ in cultural aspects (HETEROGEN), and MNCs whose parents and subsidiary countries are similar in cultural aspects (HOMOGEN). To determine each of the two groups, we subtract the scores of S_CULTURE from P_CULTURE to calculate DIFF_CULTURE. MNCs with extremely high or low values of DIFF_CULTURE are classified as the HETEROGEN group because their subsidiaries differ from their parents in terms of cultural characteristics. DIFF_CULTURE for each dimension is classified into quintiles. MNCs belonging to the first and last quintile groups have a large spectrum of cultural features. Therefore, MNCs having a large spectrum of cultural features in more than three of four dimensions are determined as the HETEROGEN group. The remaining MNCs are classified into the HOMOGEN group. As such, we identify the HETEROGEN group of MNCs as those having more than three dimensions ranked in the highest and lowest quintiles based on DIFF_ CULTURE.
Next, the main regression analysis is re-examined using a subsample of HETEROGEN and a subsample of HOMOGEN, respectively, to compare the coefficients on the tax incentive variable TAX. The coefficients on TAX provide information on the magnitude of MNCs' tax-avoidance activities based on tax incentives. Table 8 provides the results for the coefficient on TAX for the HETEROGEN and HOMOGEN groups. The magnitude of tax avoidance by MNCs in the HOMOGEN group (0.022) is slightly higher than that of MNCs in the HETEROGEN group (0.012). The difference between the magnitudes of tax avoidance in the two subsamples is estimated to be marginally significant. Therefore, we indirectly conclude that MNCs with subsidiaries in countries whose cultural backgrounds differ significantly from that of the home country (i.e., heterogeneous MNCs) are generally motivated by high nontax incentives (e.g., opportunities in wages, markets, technologies, etc.) rather than tax incentives (i.e., tax rate differences between the parent and subsidiary countries). Moreover, it can be construed that MNCs whose parents and subsidiaries operate in countries with similar cultural aspects (i.e., homogeneous MNCs) are likely to engage in tax-motivated income shifting to a greater extent than heterogeneous MNCs, due to the relatively lower level of nontax risks. HOMOGEN group; (3) The coefficient on TAX is determined by estimating the pooled OLS regression using Equation (3), where the dependent variable TAXAVOIDANCE is measured as the worldwide GAAP ETR multiplied by negative one, and the independent variable TAX is an indicator variable for tax incentives equaling 1 if the average tax rate of the subsidiaries is lower than the tax rate of the parent of the group, and 0 otherwise.
Conclusions
Aggressive tax avoidance by MNCs has attracted public attention and criticism in recent years. In 2015, G20 financial ministers endorsed a package of measures to tackle MNCs' attempts to illegally reduce taxes under the OECD's BEPS project. Because tax avoidance is one of the deterring factors in building a sustainable economy, policymakers and tax authorities of countries should understand the determinants of MNCs' tax avoidance to secure sustainability. However, nontax determinants of tax avoidance have rarely been explored. For this reason, this study examines whether and to what extent national culture is associated with the level of MNCs' tax avoidance.
This study provides empirical evidence regarding the association between culture and MNCs' tax-avoidance behavior. Specifically, the study finds that the uncertainty avoidance, individualism, and power distance dimensions of countries decrease the level of MNCs' tax avoidance, whereas, the masculinity dimension of countries increases the level of MNCs' tax avoidance. The study also finds that the cultural features of the parent generally have a stronger influence on tax avoidance than those of the subsidiaries.
These findings have important implications for researchers and policymakers. This study is one of a few to investigate the effects of national culture. The findings of this study suggest that the cultural features of parent countries are significant determinants of tax avoidance by MNCs. Therefore, policymakers in each country should consider the cultural aspects of their countries when designing and predicting the effectiveness of anti-avoidance regulations. Furthermore, policymakers may introduce regulations restricting cultural features that are positively related to tax avoidance to limit tax avoidance. For example, tax avoidance by MNCs in a country with low uncertainty avoidance may be reduced if tax authorities impose a significant penalty on MNCs when their tax-avoidance behaviors are revealed. Introducing sophisticated anti-avoidance rules in consideration of cultural effects on tax avoidance will be attributed to obtaining sustainable economic growth.
In addition to its multiple contributions, certain limitations of this study must be acknowledged. First, the limitations of the Orbis database may weaken the robustness of the results of this study. Specifically, the final data used in this study will omit affiliates if affiliates are established or acquired by another affiliate during the analysis period as a result of business restructuring. Second, U.S. observations are generally excluded from the final sample because the Orbis database discloses consolidated financial data of US firms only. The lack of US observations may affect the results of this study. Third, various measures of tax avoidance should be considered to reduce measurement errors and ensure the robustness of the results. Lastly, because of the complex and subjective feature of culture, Hofstede's four cultural dimensions used in this study may not measure the cultural aspects of countries with complete accuracy. This may influence the estimates of the study. Therefore, careful interpretation is required before generalizing the results of this study.
